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Outline 

• Data Availability/ Overview of Current 
Research 

– Surface Data 

– Satellite Data 

• Possible Research Directions 

• Observations Needed for Models 

• Discussion Points  
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Eureka 

Dec. 29th, 2006 
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Liquid Water 

de Boer et al. (2009) 
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Ice Particles 

de Boer et al. (2009) 

Eureka 
Dec. 29th, 2006 



Shupe (2011) 

Eureka 
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Low Cloud Liquid Water Amount 

from Matthew Shupe 
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1.25 lon° by 0.94 lat° grid  

Day 1 



Day 3 

1.25 lon° by 0.94 lat° grid  
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1.25 lon° by 0.94 lat° grid  



Barton et al. (in press) 

HS = Highly Stable Lower Troposphere; S = Stable lower Troposphere;  
VHS = Very Highly Stable Lower Troposphere; UL = Mid-Tropospheric Uplift 
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HS = Highly Stable Lower Troposphere; S = Stable lower Troposphere;  
VHS = Very Highly Stable Lower Troposphere; UL = Mid-Tropospheric Uplift 

Barton et al. (in press) 



Possible Research Directions 

• Model Improvements 
to Reduce 

–Uncertainty in the 
fluxes associated 
with radiative 
forcing 

– Spread in climate 
projections 
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Aerosols  
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Reducing Uncertainty in Climate Projections 





Observations Needed 
to Improve Climate 

Models 



Energy Fluxes over open water compared 
to Energy Fluxes over sea ice 

Barton and Veron (in press) 
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Sato et al. (2012) 
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Morison et al. (2011) 



Morison et al. (2011) 







Discussion Points 
• Model Improvements 

–  Uncertainty in energy fluxes 
• Aerosols (transport, direct, and indirect effects) 

• Tighter coupling between the component models’ 
radiation code 

– Climate Projections 
• Examine areas where the modeled mean state relates 

to differences in climate projections 

• Correct any biases in the mean state 

• Observations Needed 
– Aerosols, energy fluxes and cloud profiles over 

open water, advection, precipitation 

 


